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Abstract: The heterogeneous networks are the Next Generation Wireless Networks (NWGN).The presence of
heterogeneous networks leads to the necessity of multi-mode terminals i.e. single mode, dual mode, triple
mode, quad-mode etc. based on number of RATs in the heterogeneous networks which results in varying
mobile capability. The main problem with the heterogeneous networks is the unfairness in allocation of radio
resources. In the same heterogeneous network single-mode terminals (Low-capability mobile terminals)
experience high blocking probability compared to quad-mode terminals (High-capability mobile terminals) in
the same network. To reduce this problem of unfair allocation of radio resources a Terminal Modality Based
Joint Call Admission Control (TJCAC) Algorithm has been proposed. In this proposed algorithm the call
admission decisions take into account modality (capability) of the mobile terminal, Load on each RAT and
Terminal Support Index of each RAT during resource allocation. An analytical model is proposed to evaluate
the performance of the algorithm and to show that there is a decrease in the call blocking and dropping
probabilities.
Keywords:heterogeneous networks, multi-mode terminals, modality, Call admission control,
Terminal Support Index, blocking probability, dropping probability.
I. INTRODUCTION
The development and technological advances in the
area of wireless and mobile communication have a
revolutionary effect in the world over the past
decade. This started with the successful deployment
of the GSM technology (2G) that started the era of
data transmission which paved a way to the third
generation (3G) with UMTS being most significant
for voice, data as well as video transmission. These
technologies are evolving towards broadband
information access across different networking
platforms to provide ubiquitous availability of
multimedia services and applications.
The broadband wireless access systems include
widely used mobile access technologies such as GSM
(Global System for Mobile communication), EDGE
(Enhanced Data rate for Global Evolution), WCDMA
(Wide band Code Division Multiple Access ), UMTS
(Universal Mobile Telecommunication Systems), and
beyond 3G communication systems along with
WLAN (Wireless Local Area Networks), MAN
(Metropolitan Area Networks) and WPAN(Wireless
Personal Area Networks). [12]
In the present day scenario there has been an
increasing demand for the multimedia services. So in
order to provide the services requested meeting the
corresponding quality of service (QoS) requirements,
these radio access technologies are made to co-exist
to form a heterogeneous wireless network. Such
networks may have two or more radio access
technologies integrated to form a single network.
This forms the fourth generation networks.
Terminal heterogeneity refers to different types of
terminals in terms of number of networks supported
by the number of networks.  Network heterogeneity
refers to a combination of multiple wireless networks
based on different access technologies and co
existing in the same geographical area [13].
Fig I Heterogeneous Network Model
Transitioning from using a single mode terminal to
using an N-mode (N is the total number of available
RATs) terminal will be a gradual processes.
Consequently, mobile terminals with different
capabilities such as single mode, dual mode, triple
mode, quad mode, etc. will coexist in heterogeneous
wireless networks.  A combination of these terminals
is referred to as heterogeneous mobile terminals.
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There are three major motivations for heterogeneous
wireless networks. These motivations are:
 Limitation of the RAT
 User’s demand for advanced service and
complementary features of different RATs
 Evolution in wireless technologies
The heterogeneous network shown in Fig I consists
of three RATs namely RAT 1, RAT 2, RAT 2 and six
mobile terminals Mt1, Mt2, Mt3, Mt4, Mt5, and Mt6
[1]. The mobile terminals Mt5 and Mt6 are single
mode terminals supported by RAT 1, the mobile
terminals Mt3and Mt4 are dual mode terminals and
are supported by RAT 1 and RAT 2 and mobile
terminals Mt1 and Mt2 are triple mode terminals
supported by all three RATs. It is this heterogeneity
of the mobile terminals that affects the call
dropping/blocking probability in the heterogeneous
network.
Call admission control (CAC) is a radio resource
management algorithm. The basic function of CAC
algorithm is that it makes decisions whether a call
can be accepted into a network that is resource-
constrained without disturbing already admitted calls.
Based on the existing traffic information the CAC
decides if there are enough resources to meet the
service request by an incoming call.
In heterogeneous wireless networks there is co-
existence of different RATs which necessitates joint
radio resource management (JRRM) for enhanced
QoS and efficient utilization of radio resources. Joint
Call Admission Control (JCAC) algorithm is one of
the JRRM algorithms. The JCAC algorithms are not
only responsible for decision making regarding an
incoming call but they also decide which of the
available radio access networks is most suitable to
accept the incoming call.
II. EXISTING JCAC ALGORITHMS
A. Equal Probability or Random Selection Based
JCAC
When a new or vertical handoff call arrives, one of
the available RATs is randomly selected for the call.
The probability of selecting a particular RAT is 1/J
where J is the total number of RATs in the
heterogeneous wireless network. The advantage of
this algorithm is that it is easy to implement.
However, it has a high call blocking/dropping
probability, and has the problem of unfairness in
distribution of radio resources among heterogeneous
mobile terminals [1].
B. Service Class Based JCAC
Service class based JCAC algorithm admits calls into
a particular RAT based on the class of service, such
as voice, video streaming, real time video, web
browsing, etc. This approach is based on the fact that
different RATs are optimized to support different
classes of service. The algorithm admits an incoming
call into a RAT that can best support the service class
of the call. This is based on direct mapping between
RATs and services [12][2]. For example, consider a
scenario with voice and interactive service assuming
multi-mode capabilities for the terminals there are
two cases:
1. In this case voice users are allocated into
GERAN and interactive services into UTRAN.
2. In this case voice users are allocated into
UTRAN and interactive services into GERAN.
Service class based JCAC algorithms may lead to
highly unbalanced network load. Moreover, it has
problem of unfairness in distribution of radio
resources among heterogeneous mobile terminals.
C. Load Based JCAC
Load based JCAC algorithm admits calls into a RAT
based on the load in the RAT, it uniformly distributes
load among all the RATs present in the
heterogeneous network. Specifically it selects the
RAT with the lowest load[2]. For example, in a
heterogeneous wireless network that consists of a
cellular network and a WLAN at a certain time, due
to many departures the WLAN can be lightly loaded
while the cellular network may be heavily loaded. In
this case, switching some of the users from the
cellular network to the WLAN could be a good offer
to the users both in terms of throughput and cost.
This is done by the load based JCAC algorithm. A
load based JCAC algorithm will lead to unfairness in
distribution of radio resources among heterogeneous
mobile terminals because not all terminals support all
the available RATs.
D. Path Loss Based JCAC
Path loss based JCAC algorithms make call
admission decisions based on path loss measurements
taken in the cells of each RAT.[2] The RATs
individually have a mechanism to measure the path
loss and this JCAC algorithm makes decisions based
on the path loss. The radio access technology that
suffers the least path loss will be selected first. Path
loss based JCAC algorithms can cause unfairness in
distribution of radio resources among heterogeneous
mobile terminals.
E. Service Cost Based JCAC
Service cost-based JCAC algorithms admit incoming
calls into the least expensive RAT so that the
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subscriber incurs the lowest service cost in the
heterogeneous wireless network[2]. This approach is
based on the fact that service cost differs from one
RAT to another. This considers the users preferences
while making call admission decisions. Service cost-
based JCAC algorithms reduce the overall service
cost incurred by subscribers. However, they can
cause unfairness in distribution of radio resources
among heterogeneous mobile terminals.
F. Layer Based JCAC
Layer based JCAC algorithm admits calls based on
the hierarchy of layers. If a layer cannot
accommodate the call, the JCAC algorithm tries to
admit the call in the next available layer. Layer-based
JCAC algorithms can lead to unfairness in
distribution of radio resources among heterogeneous
mobile terminals [1] [2].
The mobile terminal heterogeneity has not been
considered in all the algorithms reviewed above
hence there is a problem of unfairness in the
allocation of radio resources among the
heterogeneous terminals. To solve this problem a
Terminal Modality based Joint Call Admission
Control is used in this project.
III. PROPOSED MODEL
The Terminal Modality based JCAC algorithm
allocates radio resources based on the Terminal
Support Index of each RAT, Modality of the Mobile
Terminal and Load on each RAT. The Allocation of
radio resources based on these parameters overcomes
the problem of Unfairness, greatly reduces the call
blocking/dropping probability, Improves the Qos and
efficiency of the Network.
Terminal Support Index (TSI): Terminal support
index of a RAT indicates the ratio of terminals
supported by the RAT to the total terminals
registered in the heterogeneous wireless network.R = (1)
Where Tn is the number of terminals interfaced to the
RAT-n and T is the total number of terminals in the
network.
Modality: Modality of the mobile terminal is the
number of radio access technologies that a mobile
can be interfaced.
The JCAC algorithm makes call admission decisions
for each incoming call based on the Terminal Support
Index, Modality and current load in each of the
available RATs in which the call can be admitted.
During call setup, a mobile terminal requesting a
service sends a request to the joint call admission
controller. The service request contains the call type,
service class, bandwidth requirements, and types of
RATs supported by the terminal.
When a new (or handoff) class-icall from a y-mode
terminal of type-x arrives in the heterogeneous
network, the JCAC algorithm determines the set of
RAT-nthat are supported by the y-mode terminal.
Starting from the least loaded RAT, the JCAC
algorithm tries to admit the incoming class-icall into
one of the RATs that are supported by the mobile
terminal. The class-icall is rejected if none of the
RATs has enough basic bandwidth unit (bbu) to
accommodate the call.
A. Algorithm for proposed model
Handoff Calls: First when the call arrives it
determines the set of radio access technology is
supported by the user terminal mode. Then it will
check whether it is a new call or hand off call. In the
next step the system will arrange the radio access
technology (RAT) in the increasing order of the
Terminal Support Index. Then the system wil select
the first radio access technology (RAT), which is
having the least TSI of all the radio access
technologies (RAT). It will then check whether the
required bandwidth is lesser than the available
bandwidth. If the required bandwidth is less than the
available bandwidth then the call will admit in to the
selected radio access technologies. If the required
bandwidth is greater than the available bandwidth,
the call will not admit. Then it checks the next
available radio access technologies and it will do the
above process. If two RATs have the same Terminal
Support Index then it selects the RAT with the least
load among the two and then checks for Bandwidth.
The system will check for all the radio access
technologies, if there is no other radio access
technology is there means it will reject the call.
Handoff calls are prioritized, by reserving certain
additional bandwidth. In that bandwidth only handoff
call will be admitted, no new calls will be allowed.
New Calls:When the call arrives it determines the set
of radio access technology is supported by the user
terminal mode. Next it checks whether it is a new call
or hand off call. In the next step the system will
arrange the radio access technology (RAT) in the
increasing order of the TSI. Then the system will
select the first radio access technology (RAT), which
is having the least TSI of all the radio access
technologies (RAT). It then checks whether the
required bandwidth is lesser than the available
bandwidth. If the required bandwidth is less than the
available bandwidth then the call will admit into the
selected radio access technologies. If the required
bandwidth is greater than the available bandwidth,
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the call will not be admitted. Then it checks the next
available radio access technologies and it will do the
above process. If two RATs have the same Terminal
Support Index then it selects the RAT with the least
load among the two and then checks for Bandwidth.
The system will check for all the radio access
technologies, if there is no other radio access
technology is there means it will reject the call.
Existing JCAC algorithms do not consider mobile
terminal heterogeneity and mobile terminal modality
for call admission decisions. In a heterogeneous
wireless network supporting heterogeneous mobile
terminals there will be a problem of unfairness in
allocation of radio resources among the
heterogeneous terminals in the network, if terminal
modality is not considered in call admission
decisions,. Low-capability mobile terminals (such as
Mt5 and Mt6 in fig1) will experience high call
blocking probability while high-capability mobile
terminals (such Mt1 and Mt2 in fig 1) will experience
very low call blocking probability. Thus, the low-
capability terminals will be treated un-fairly in the
heterogeneous wireless network. In order to reduce
this problem of unfairness in allocation of radio
resources among heterogeneous terminals in
heterogeneous wireless networks, a terminal modality
based JCAC (TJCAC) scheme is proposed for
heterogeneous wireless networks.
The main objectives of the proposed TJCAC scheme
in heterogeneous wireless networks are:
1. Fair allocation of radio resources among
heterogeneous mobile terminals
2. Maintain the QoS requirement of the admitted
calls
3. Prioritization of handoff calls over new calls
IV. BANDWIDTH ALLOCATION POLICY
In order to maintain lower handoff call dropping
probability over new calls, certain bandwidth is
reserved exclusively for handoff calls in all cells of
each group of co-located cells. Fig II[1] shows the
bandwidth allocation policy. The policy reserves
bandwidth for aggregate handoff calls, thus giving
them priority over new calls. As shown in Fig II, T0j
(T0j<Cj) denotes the maximum bandwidth limit that
can be allocated to new calls in RAT-j, whereas, Cj,
the total capacity in RAT-j, is the maximum limit that
can be allocated to handoff calls in RAT-j. For any
call to be admitted into the RAT it requires a
minimum bandwidth which is the basic bandwidth
unit (bbu).
Fig II Bandwidth allocation policy
V. METHODOLOGY
The TJCAC algorithm is a terminal modality based
JCAC, which selects the RAT with least terminal
support index for a multi-mode terminal wanting to
make a call. In case of a single-mode terminal, the
terminal is confined to a single RAT and therefore
can only be admitted into that RAT. The JCAC
algorithm makes call admission decisions for each
incoming call based on the terminal support index
and current load on each of the available RATs in
which the call can be admitted.
During call setup, a mobile terminal requesting a
service sends a request to the joint call admission
controller. The service request contains the call type,
service class, bandwidth requirements, and types of
RATs supported by the terminal and the terminal
support index.  When a new (or handoff) class-icall
from a y-mode terminal of type-x arrives in the
heterogeneous network, the JCAC algorithm
determines the set of RAT-nthat are supported by the
y-mode terminal. Starting from the RAT with least
TSI, the JCAC algorithm tries to admit the incoming
class-icall into one of the RATs that are supported by
the mobile terminal. The class-icall is rejected if none
of the RATs has enough bbu to accommodate the
call.
Consider a heterogeneous wireless cellular network
having a set of RATs R with co-located cells
supporting multi-mode terminals. Set of all RATs His
given as follows:
R= {RAT 1, RAT 2 … RAT N}
Where Nis the total number of RATs in the
heterogeneous cellular network. The heterogeneous
cellular network supports k-classes of calls. Each cell
in RAT n (n = 1. . . N) has a total of Cnbasic
bandwidth units (bbu).
A. Terminal Model
Consider heterogeneous mobile terminals ranging
from single-mode terminals to J-mode terminals,
where N is the total number of RATs in the
heterogeneous wireless network. The heterogeneous
terminals can be categorized into N groups based on
the number of RATs supported by each terminal. For
example, in a 3-RAT heterogeneous wireless
RAT 1 RAT 2 RAT J
Cn
ton
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network, there will be a maximum of three categories
of mobile terminals namely: 1-mode (single mode),
2-mode (dual-mode), and 3-mode (triple-mode)
terminals. This is based on the number of usable
network interfaces possessed by each terminal in the
heterogeneous network.
In an N-RAT heterogeneous wireless network, the y-
mode terminals (y ∈ [1, N])can be subdivided
into T types. And the type is denoted by (x ∈1, T ) T is the maximum number of types of a y-
mode terminal in an N-RAT heterogeneous network.
Let Mt , signify a y-mode terminal of type x.
For a y-mode terminal T is obtained as follows:T = JC
Where Jcy represents J combination y
The total number of types of heterogeneous mobile
terminals T in an N-RAT heterogeneous wireless
network is obtained as:T = JC
In a N-RAT network let Ps be the probability that a
y-mode terminal supports RAT-n which is given byPs = ( ) = (2)
The probability that any mobile terminal supports
RAT-n Ps is given asPs = ∑ R (3)
In a N-RAT heterogeneous wireless network let P ,
be the probability that a y mode terminal (y ∈ [1, N])
is of type x (x ∈ 1, T ) and let Pb be the
probability that a class-i call from any mode terminal
is blocked in RAT-n in the heterogeneous network
and can be found out using the Markov model that is
discussed in the latter part.Pb , the probability that a new call from
multimode(y-mode) terminals blocked in
heterogeneous network is given by below equationPb , = ∑ ∏ P , . Pb∈ , (4)
Therefore the probability Pb that a new class-i call
from any terminal is blocked in the heterogeneous
wireless net-work is given asPb = ∑ Pb , . R (5)
Where R is percentage of subscribers using y-mode
terminal
Similarly the probability pd , that a handoff call from
multimode terminal is blocked in heterogeneous
network is given by below equationpd , = ∑ ∏ p , pd∈ , (6)
Here pd is the probability that a handoff class-i call
from any mode terminal is dropped in RAT-n in the
heterogeneous network
And probability that a handoff class-i call from any
terminal is dropped in the heterogeneous wireless
net-work is given asPd = ∑ Pd , . R (7)
Where R is percentage of subscribers using y-mode
terminal
B. Markov Model
A process satisfies the Markov property if one can
make predictions for the future of the process based
solely on its present state just as well as one could
knowing the process's full history.The next state
depends only on the current state and not on the
sequence of events that preceded it. A Markov chain
is a sequence of random variables X1, X2, X3 ... withthe Markov property, i.e. given the present state, the
future and past states are independent.Pr(X = x|X = x , X = x , . . . . , X = x )= Pr(X = x| X = x )
The terminal modality based JCAC can be modeled
as multi-dimensional Markov chain. The current state
of the heterogeneous system is represented as
follows, = p , , q , : i = 1… . . k; n = 1……N (8)
The non-negative integer p , denotes the number ofon-going new class-i calls in RAT-n, and the non-
negative integer q , denotes the number of on-goinghandoff class-i calls in RAT-n.
Let the state space of all admissible states be denoted
S. An admissible state is the state which when
considered is supported in the group of co-located
cells while maintaining the QoS and efficient
resource utilization. The state S of all admissible
states is given as:S =Ω =p , , q , : i = 1… . . k; n = 1……N :∑ p , . b ≤t , ∀n ∧ ∑ p , + q , . b ≤ C ∀ n (9)
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Where t , is the threshold for rejecting new class-icalls in RAT-n.C is the threshold for rejecting handoff class-i calls
in RAT-n.b is the bbu(basic bandwidth unit) allocated to an
incoming class-i call.
The condition implies that the sum of the bandwidth
units of all admitted class-i calls cannot be more than
the total bandwidth available in the RAT.
The call admission decisions that are to be made by
the JCAC are accept or reject decisions for all types
of call arrivals in the group of co-located cells. The
possible decisions may be accept the new (or
handoff) class-i call or reject the new (or handoff)
class-i call in to RAT-n. So the call admission space
can beA = a = a ,… , a , a , … , a : a , a ∈(0,1, … , N), i = 1, … , k (10)
Where a denotes action taken on arrival of new
class-i call and a denotes the action taken on arrival
of handoff class-i call and a (or a ) =0 means reject
the call (new or handoff). a (or a ) =n means accept
the call (new or handoff) into RAT-n. This action of
selecting a RAT from the set H for each arriving new
or handoff class-i call in the group of co-located cells
leads to the splitting of arrival process.
Let λ and λ denote the mean arrival rates new and
handoff class-i calls respectively and λ , and λ ,
denote the mean arrival rates in
RAT-n. The total arrival rate is split among all the
RATs and each RAT has a fraction of the total arrival
rate. If α and β denote the fraction of new and
handoff class-i calls admitted into RAT-n
respectively.
The arrival rate of new class-i calls into RAT-n is
given as:λ , = α , . λ i = 1,… , k, n = 1,…N
Similarly arrival rate of handoff class-i calls into
RAT-n is given as:λ , = β , . λ i = 1, … , k, j = 1, …N
The total arrival rate is given asλ = ∑ α , λ + β , λ ∀ n (11)
Let P , andP , denote the load generated bynew class-icalls and handoff class-icalls, respectively,
in RAT-n. P , = , (12)P , = , (13)
Whereμ and μ denote the mean departure rates of
new class-icalls and handoff class-icalls, respectively,
in the group of co-located cells.
From the steady state analysis of Markov model the
steady state probability that the group of co-located
cells is in states (s ϵ S) in the heterogeneous network
is given byP(s) = ∏ ∏ , ,, ! . , ,, ! (14)
Where G is normalization constant is given by
G = ∑ ∏ ∏ ( , ) ,, ! . ( , ) ,, !∈ (15)
C. New Call Blocking Probability
A new class-i call from a y-mode terminal is blocked
in the group of co-located cells if none of the
available RATs supported by the y-mode terminal
has enough bbu to accommodate the new class-i call.
Let Sb ⊂ Sdenote the set of states in which a new
class-i call is blocked in RAT-n in the group of co-
located cells. Where
Sb = s ∈ S: b + p , b > t ⋁ b
+ (p , + q , )b > C
Thus the new call blocking probability for class-i call
in RAT-n (NCBP) Pb is given byPb = ∑ P(s)∈ (16)
D. Handoff Call Dropping Probability
A handoff class-i call from a y-mode terminal is
dropped in the group of co-located cells if none of the
available RATs supported by the y-mode terminal
has enough bbu to accommodate the handoff class-i
call. Let Sd ⊂ Sdenote the set of states in which a
handoff class-i call is dropped in the group of co-
located cells. Where
Sd = s ∈ S: b + (p , + q , )b > C
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Thus the handoff call dropping probability for class-i
call in RAT-n (HCDP) Pd is given byPd = ∑ P(s)∈ (17)
VI. SIMULATION RESULTS
The performance of the proposed model is evaluated
by considering a 2-class 3-RAT technology, the
system parameters used are:C = C = C =10,t = t = t =5,b =1, b =3μ = μ = 0.5, λ = [1,6],λ = λ ,λ = 0.5λ
Fig IIIComparison of NCBP for 1-M, 2-M & 3-M
for class 1 calls
Fig III shows the blocking probability for single
mode terminals is high since the single mode
terminals are interfaced with only one Radio Access
Technology in the Heterogeneous Wireless Network
while blocking probability for triple mode terminal is
low as it is interfaced with 3 RATs and that of dual
mode is slightly high as it is interfaced with two
RATs in the same heterogeneous network.
Fig IVComparison of HCDP for 1-M, 2-M & 3-M
for class 1 calls
Fig IV shows dropping probability for single mode
terminals is high since the single mode terminals are
interfaced with only one Radio Access Technology in
the Heterogeneous Wireless Network while the dual
mode terminals are interfaced with two RATs and
triple mode terminals with three RATs.
Fig V Comparison of NCBP & HDCP of TJCAC &
EJCAC for class-1 calls
Fig V shows call blocking and dropping probabilities
of TJCAC and EJCAC are compared. The blocking
probabilities and dropping probabilities of TJCAC
are lower than EJCAC since TJCAC considers
mobile terminal modality, load on each RAT and TSI
while allocating radio resources unlike EJCAC.
Fig VIComparison of NCBP & HDCP of TJCAC &
EJCAC for class-2 calls
Fig VI shows the call blocking and dropping
probabilities of TJCAC and EJCAC for class-2 calls
are compared. The blocking probabilities and
dropping probabilities of TJCAC are lower than
EJCAC since TJCAC considers mobile terminal
modality, load on each RAT and TSI while allocating
radio resources unlike EJCAC.
Fig VII Comparing NCBP for class 1 calls with
scenarios 1, 2, 3 & 4
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Fig VIII Comparing NCBP for class 1 calls with
scenarios 1, 5, 6 & 7
Fig IX Comparing NCBP for class 2 calls with
scenarios 1, 2, 3 & 4
Fig X Comparing NCBP for class 2 calls with
scenarios 1, 5, 6 & 7
Fig XI Comparing HCDP for class 1 calls with
scenarios 1, 2, 3 & 4
Fig XII Comparing HCDP for class 1 calls with
scenarios 1, 5, 6 & 7
Fig XIII Comparing HCDP for class 2 calls with
scenarios 1, 2, 3 & 4
Fig XIV Comparing HCDP for class 2 calls with
scenarios 1, 5, 6 & 7
The NCBP/HDCP in scenario 2 increases with
increase in arrival rate since all the subscribers in the
network are confined to a single RAT by using only
single mode terminals. Once the RAT is completely
loaded it cannot accommodate any calls therefore the
calls are blocked/dropped. Scenario 3 shows that all
the subscribers are confined to using dual mode
terminals hence the call blocking/dropping
probability is reduced when compared to scenario 2.
Scenario 4 shows that all the subscribers are confined
to using triple mode terminals, call blocking/dropping
probability is greatly reduced since the calls from a
triple mode terminal are blocked/dropped only when
the available RATs don’t have enough BBU for
initiating a call.
Scenario 1 indicates blocking/dropping probability is
less than that of scenario 2 this is due to the fact that
blocking/dropping of calls from single mode
terminals is reduced with a trade-off for dual and
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triple mode terminals thus ensuring fairness in
allocation of resources.
The scenarios 5, 6 & 7 shows the effect on NCBP &
HCDP with varying types of subscribers using single
mode, dual mode and triple mode terminals.
VII. CONCLUSION
The Terminal-modality based Joint Call Admission
Control (TJCAC) has been proposed for the
heterogeneous wireless network supporting
heterogeneous mobile terminals. The main objective
of the proposed Joint Call Admission Control
algorithm is to reduce call blocking probability and
the call dropping probability, and ensure that there is
fairness in radio resources allocation among the
heterogeneous mobile terminals. The performance of
the models interms of new call blocking and handoff
call dropping probability is evaluated. The proposed
terminal modality based JCAC algorithm has been
compared with that of Equal Probability based JCAC
and the overall blocking probability of class-i calls in
TJCAC case has been reduced compared to that of
the EJCAC case. This is because in the proposed
algorithm preference has been given to the low
capability mobile terminals over high capability
mobile terminals which results in less blocking of the
low capability terminals in this case compared to that
of the Equal Probability based JCAC. The effect of
mobile terminal heterogeneity in heterogeneous
networks supporting heterogeneous mobile terminals
has also been investigated by varying the percentage
of subscribers that are using the multi-mode terminals
in a heterogeneous wireless network.
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